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(54) METHOD AND APPARATUS FOR CONFIGURING QOS FLOW IN WIRELESS COMMUNICATION 
SYSTEM

(57) The present disclosure relates to a communica-
tion method and system for converging a 5th-Generation
(5G) communication system for supporting higher data
rates beyond a 4th-Generation (4G) system with a tech-
nology for Internet of Things (loT). The present disclosure
may be applied to intelligent services based on the 5G
communication technology and the loT-related technol-
ogy, such as smart home, smart building, smart city,
smart car, connected car, health care, digital education,
smart retail, security and safety services. The present
disclosure relates to a method and an apparatus for con-
figuring a QoS flow in a mobile communication system.
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Description

[Technical Field]

[0001] The disclosure relates, generally, to an elec-
tronic device, and more particularly, to an electronic de-
vice that uses a method for configuring a quality of service
(QoS) flow in a mobile communication system.

[Background Art]

[0002] To meet the demand for wireless data traffic
having increased since deployment of 4G communica-
tion systems, efforts have been made to develop an im-
proved 5G or pre-5G communication system. Therefore,
the 5G or pre-5G communication system is also called a
’Beyond 4G Network’ or a ’Post LTE System’.
[0003] The 5G communication system is considered
to be implemented in higher frequency (mmWave)
bands, e.g., 60GHz bands, so as to accomplish higher
data rates. To decrease propagation loss of the radio
waves and increase the transmission distance, the
beamforming, massive multiple-input multiple-output
(MIMO), Full Dimensional MIMO (FD-MIMO), array an-
tenna, an analog beam forming, large scale antenna
techniques are discussed in 5G communication systems.
[0004] In addition, in 5G communication systems, de-
velopment for system network improvement is under way
based on advanced small cells, cloud Radio Access Net-
works (RANs), ultra-dense networks, device-to-device
(D2D) communication, wireless backhaul, moving net-
work, cooperative communication, Coordinated Multi-
Points (CoMP), reception-end interference cancellation
and the like. In the 5G system, Hybrid FSK and QAM
Modulation (FQAM) and sliding window superposition
coding (SWSC) as an advanced coding modulation
(ACM), and filter bank multi carrier (FBMC), non-orthog-
onal multiple access(NOMA), and sparse code multiple
access (SCMA) as an advanced access technology have
been developed.
[0005] The Internet, which is a human centered con-
nectivity network where humans generate and consume
information, is now evolving to the Internet of Things (loT)
where distributed entities, such as things, exchange and
process information without human intervention. The In-
ternet of Everything (loE), which is a combination of the
loT technology and the Big Data processing technology
through connection with a cloud server, has emerged.
As technology elements, such as "sensing technology",
"wired/wireless communication and network infrastruc-
ture", "service interface technology", and "Security tech-
nology" have been demanded for loT implementation, a
sensor network, a Machine-to-Machine (M2M) commu-
nication, Machine Type Communication (MTC), and so
forth have been recently researched. Such an loT envi-
ronment may provide intelligent Internet technology serv-
ices that create a new value to human life by collecting
and analyzing data generated among connected things.

IoT may be applied to a variety of fields including smart
home, smart building, smart city, smart car or connected
cars, smart grid, health care, smart appliances and ad-
vanced medical services through convergence and com-
bination between existing Information Technology (IT)
and various industrial applications.
[0006] In line with this, various attempts have been
made to apply 5G communication systems to loT net-
works. For example, technologies such as a sensor net-
work, Machine Type Communication (MTC), and Ma-
chine-to-Machine (M2M) communication may be imple-
mented by beamforming, MIMO, and array antennas. Ap-
plication of a cloud Radio Access Network (RAN) as the
above-described Big Data processing technology may
also be considered to be as an example of convergence
between the 5G technology and the loT technology.

[Disclosure of Invention]

[Technical Problem]

[0007] As the above described 5G technology and 5G
communication system arise, there is a need to satisfy
various QoS (Quality of Service) requirement for the 5G
communication system.

[Solution to Problem]

[0008] The present disclosure has been made to ad-
dress at least the disadvantages described above and
to provide at least the advantages described below.
[0009] In accordance with an aspect of the disclosure,
there is provided a method by a base station in a wireless
communication system. The method includes receiving,
from a network entity, information indicating that a quality
of service (QoS) flow for a terminal is associated with a
reflective QoS, configuring a data radio bearer (DRB) to
deliver a traffic of the QoS flow to the terminal based on
the received information from the network entity, and
transmitting, to the terminal, data via the DRB.
[0010] In accordance with an aspect of the disclosure,
there is provided a base station in a wireless communi-
cation system. The base station includes a transceiver
and a controller coupled with the transceiver and config-
ured to receive, from a network entity, information indi-
cating that a quality of service (QoS) flow for a terminal
is associated with a reflective QoS, configure a data radio
bearer (DRB) to deliver a traffic of the QoS flow to the
terminal based on the received information from the net-
work entity, and transmit, to the terminal, data via the
DRB.
[0011] In accordance with an aspect of the disclosure,
there is provided a method by a network entity in a wire-
less communication system, the method includes deter-
mining whether a quality of service (QoS) flow for a ter-
minal is associated with a reflective QoS and transmit-
ting, to a base station, information indicating that the QoS
flow is associated with the reflective QoS, based on the
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determining, wherein a data radio bearer (DRB) to deliver
a traffic of the QoS flow to the terminal is configured by
the base station based on the transmitted information to
the base station.
[0012] In accordance with an aspect of the disclosure,
there is provided a network entity in a wireless commu-
nication system. The network entity includes a transceiv-
er and a controller coupled with the transceiver and con-
figured to determine whether a quality of service (QoS)
flow for a terminal is associated with a reflective QoS,
and transmit, to a base station, information indicating that
the QoS flow is associated with the reflective QoS, based
on the determining, wherein a data radio bearer (DRB)
to deliver a traffic of the QoS flow to the terminal is con-
figured by the base station based on the transmitted in-
formation to the base station.
[0013] In accordance with an aspect of the disclosure,
there is provided a method by a first network entity in a
wireless communication system. The method includes
receiving, from a second network entity, information as-
sociated with a transport level marking for a downlink
packet for a terminal, receiving, from a third network en-
tity, downlink data for the terminal, and transmitting, to a
base station, the downlink data by applying the transport
level marking for the downlink packet based on the re-
ceived information from the second network entity.
[0014] In accordance with an aspect of the disclosure,
there is provided a first network entity in a wireless com-
munication system. The first network entity includes a
transceiver and a controller coupled with the transceiver
and configured to receive, from a second network entity,
information associated with a transport level marking for
a downlink packet for a terminal, receive, from a third
network entity, downlink data for the terminal, and trans-
mit, to a base station, the downlink data by applying the
transport level marking for the downlink packet based on
the transmitted information to the second network entity.
[0015] In accordance with an aspect of the disclosure,
there is provided a method by a base station in a wireless
communication system. The method includes receiving,
from a first network entity, information associated with a
transport level marking for an uplink packet for a terminal,
receiving, from the terminal, uplink data, and transmitting,
to a second network entity, the uplink data by applying
the transport level marking to the uplink data.
[0016] In accordance with an aspect of the disclosure,
there is provided a base station in a wireless communi-
cation system. The base station includes a transceiver
and a controller coupled with the transceiver and config-
ured to receive, from a first network entity, information
associated with a transport level marking for an uplink
packet for a terminal, receive, from the terminal, uplink
data, and transmit, to a second network entity, the uplink
data by applying the transport level marking to the uplink
data.
[0017] In accordance with an aspect of the disclosure,
there is provided a method by a first network entity in a
wireless communication system. The method includes

transmitting, to a second network entity, first information
associated with a transport level marking for a downlink
packet for a terminal and transmitting, to a base station,
second information associated with a transport level
marking for an uplink packet for the terminal.
[0018] In accordance with an aspect of the disclosure,
there is provided a first network entity in a wireless com-
munication system. The first network entity includes a
transceiver and a controller coupled with the transceiver
and configured to control to transmit, to a second network
entity, first information associated with a transport level
marking for a downlink packet for a terminal, and transmit,
to a base station, second information associated with a
transport level marking for an uplink packet for the ter-
minal.

[Advantageous Effects of Invention]

[0019] According to the embodiments of the invention,
various QoS requirements for the 5G communcation sys-
tem can be satisfied by using reflective QoS, flexible QoS,
and non-standardized QoS class, for example. Further,
for QoS differentiation in a backhaul portion, a transport
level marking can also be used in the 5G communcation
system.

[Brief Description of Drawings]

[0020] The above and other aspects, features and ad-
vantages of certain embodiments of the disclosure will
be more apparent from the following detailed description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a diagram of a 5G system, according to an
embodiment;
FIG. 2 is a diagram of reflective QoS, according to
an embodiment;
FIG. 3 is a flowchart of a method of for a protocol
data unit (PDU) session establishment procedure,
according to an embodiment;
FIG. 4 is a flowchart of a PDU session modification
procedure, according to an embodiment;
FIG. 5 is a diagram of a QoS rule that applies for a
session management function (SMF) that transfers
to a user equipment (UE), according to an embodi-
ment;
FIG. 6 is a diagram explaining a QoS profile that
applies for an SMF that transfers to a RAN, according
to an embodiment;
FIG. 7 is a diagram explaining a QoS rule that an
SMF transfers to a user plane function (UPF) accord-
ing to an embodiment;
FIG. 8 is a flowchart of a method for transferring a
data packet in downlink/uplink (DL/UL), according to
an embodiment;
FIG. 9 is a flowchart of a DL packet processing meth-
od according to whether a UE supports reflective
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QoS (RQ) of a QoS flow and an RQ type, according
to an embodiment;
FIG. 10 is a diagram of a terminal, according to an
embodiment;
FIG. 11 is a diagram of a base station according to
an embodiment; and
FIG. 12 is a diagram of a network entity according
to an embodiment.

[Mode for the Invention]

[0021] Embodiments of the disclosure will be de-
scribed herein below with reference to the accompanying
drawings. However, the embodiments of the disclosure
are not limited to the specific embodiments and should
be construed as including all modifications, changes,
equivalent devices and methods, and/or alternative em-
bodiments of the present disclosure. In the description
of the drawings, similar reference numerals are used for
similar elements.
[0022] The terms "have," "may have," "include," and
"may include" as used herein indicate the presence of
corresponding features (for example, elements such as
numerical values, functions, operations, or parts), and
do not preclude the presence of additional features.
[0023] The terms "A or B," "at least one of A or/and B,"
or "one or more of A or/and B" as used herein include all
possible combinations of items enumerated with them.
For example, "A or B," "at least one of A and B," or "at
least one of A or B" means (1) including at least one A,
(2) including at least one B, or (3) including both at least
one A and at least one B.
[0024] The terms such as "first" and "second" as used
herein may use corresponding components regardless
of importance or an order and are used to distinguish a
component from another without limiting the compo-
nents. These terms may be used for the purpose of dis-
tinguishing one element from another element. For ex-
ample, a first user device and a second user device may
indicate different user devices regardless of the order or
importance. For example, a first element may be referred
to as a second element without departing from the scope
the disclosure, and similarly, a second element may be
referred to as a first element.
[0025] It will be understood that, when an element (for
example, a first element) is "(operatively or communica-
tively) coupled with/to" or "connected to" another element
(for example, a second element), the element may be
directly coupled with/to another element, and there may
be an intervening element (for example, a third element)
between the element and another element. To the con-
trary, it will be understood that, when an element (for
example, a first element) is "directly coupled with/to" or
"directly connected to" another element (for example, a
second element), there is no intervening element (for ex-
ample, a third element) between the element and another
element.
[0026] The expression "configured to (or set to)" as

used herein may be used interchangeably with "suitable
for," "having the capacity to," "designed to," " adapted
to," "made to," or "capable of" according to a context.
The term "configured to (set to)" does not necessarily
mean "specifically designed to" in a hardware level. In-
stead, the expression "apparatus configured to" may
mean that the apparatus is "capable of" along with other
devices or parts in a certain context. For example, "a
processor configured to (set to) perform A, B, and C" may
mean a dedicated processor (e.g., an embedded proc-
essor) for performing a corresponding operation, or a ge-
neric-purpose processor (e.g., a central processing unit
(CPU) or an application processor (AP)) capable of per-
forming a corresponding operation by executing one or
more software programs stored in a memory device.
[0027] The terms used in describing the various em-
bodiments of the disclosure are for the purpose of de-
scribing particular embodiments and are not intended to
limit the disclosure. As used herein, the singular forms
are intended to include the plural forms as well, unless
the context clearly indicates otherwise. All of the terms
used herein including technical or scientific terms have
the same meanings as those generally understood by an
ordinary skilled person in the related art unless they are
defined otherwise. The terms defined in a generally used
dictionary should be interpreted as having the same or
similar meanings as the contextual meanings of the rel-
evant technology and should not be interpreted as having
ideal or exaggerated meanings unless they are clearly
defined herein. According to circumstances, even the
terms defined in this disclosure should not be interpreted
as excluding the embodiments of the disclosure.
[0028] The term "module" as used herein may, for ex-
ample, mean a unit including one of hardware, software,
and firmware or a combination of two or more of them.
The term "module" may be interchangeably used with,
for example, the term "unit", "logic", "logical block", "com-
ponent", or "circuit". The "module" may be a minimum
unit of an integrated component element or a part thereof.
The "module" may be a minimum unit for performing one
or more functions or a part thereof. The "module" may
be mechanically or electronically implemented. For ex-
ample, the "module" according to the disclosure may in-
clude at least one of an application-specific integrated
circuit (ASIC) chip, a field-programmable gate array (FP-
GA), and a programmable-logic device for performing
operations which has been known or are to be developed
hereinafter.
[0029] An electronic device according to the disclosure
may include at least one of, for example, a smart phone,
a tablet personal computer (PC), a mobile phone, a video
phone, an electronic book reader (e-book reader), a
desktop PC, a laptop PC, a netbook computer, a work-
station, a server, a personal digital assistant (PDA), a
portable multimedia player (PMP), a MPEG-1 audio lay-
er-3 (MP3) player, a mobile medical device, a camera,
and a wearable device. The wearable device may include
at least one of an accessory type (e.g., a watch, a ring,
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a bracelet, an anklet, a necklace, a glasses, a contact
lens, or a head-mounted device (HMD)), a fabric or cloth-
ing integrated type (e.g., an electronic clothing), a body-
mounted type (e.g., a skin pad, or tattoo), and a bio-im-
plantable type (e.g., an implantable circuit).
[0030] The electronic device may be a home appli-
ance. The home appliance may include at least one of,
for example, a television, a digital video disk (DVD) play-
er, an audio, a refrigerator, an air conditioner, a vacuum
cleaner, an oven, a microwave oven, a washing machine,
an air cleaner, a set-top box, a home automation control
panel, a security control panel, a TV box (e.g., Samsung
HomeSyncTM, Apple TVTM, or Google TVTM), a game
console (e.g., XboxTM and PlayStationTM), an electron-
ic dictionary, an electronic key, a camcorder, and an elec-
tronic photo frame.
[0031] The electronic device may include at least one
of various medical devices (e.g., various portable medical
measuring devices (a blood glucose monitoring device,
a heart rate monitoring device, a blood pressure meas-
uring device, a body temperature measuring device,
etc.), a magnetic resonance angiography (MRA), a mag-
netic resonance imaging (MRI), a computed tomography
(CT) machine, and an ultrasonic machine), a navigation
device, a global positioning system (GPS) receiver, an
event data recorder (EDR), a flight data recorder (FDR),
a vehicle infotainment device, an electronic device for a
ship (e.g., a navigation device for a ship, and a gyro-
compass), avionics, security devices, an automotive
head unit, a robot for home or industry, an automatic
teller machine (ATM) in banks, point of sales (POS) de-
vices in a shop, or an loT device (e.g., a light bulb, various
sensors, electric or gas meter, a sprinkler device, a fire
alarm, a thermostat, a streetlamp, a toaster, a sporting
goods, a hot water tank, a heater, a boiler, etc.).
[0032] The electronic device may include at least one
of a part of furniture or a building/structure, an electronic
board, an electronic signature receiving device, a projec-
tor, and various kinds of measuring instruments (e.g., a
water meter, an electric meter, a gas meter, and a radio
wave meter). The electronic device may be a combina-
tion of one or more of the aforementioned various devic-
es. The electronic device may also be a flexible device.
Further, the electronic device is not limited to the afore-
mentioned devices, and may include an electronic device
according to the development of new technology.
[0033] Hereinafter, an electronic device will be de-
scribed with reference to the accompanying drawings. In
the disclosure, the term "user" may indicate a person
using an electronic device or a device (e.g., an artificial
intelligence electronic device) using an electronic device.
[0034] In accordance with the disclosure, a method
and an apparatus for configuring a QoS flow is now herein
described in detail with reference to the accompanying
drawings.
[0035] FIG. 1 is a diagram of a 5G system, according
to an embodiment.
[0036] Referring to FIG. 1, a 5G system may include

a terminal (user equipment (UE)) 110, a RAN 115, a UPF
120, a data network (DN) 125, a user data management
(UDM) 130, an access & mobility function (AMF) 135, a
session management function (SMF) 140, a policy con-
trol function (PCF) 145, an application function (AF) 150,
and an authentication server function (AUSF) 155.
[0037] The 5G system uses reflective QoS, flexible
QoS, and non-standardized QoS class in order to satisfy
various QoS requirements of OTT. Further, the 5G sys-
tem uses transport level marking that has also been used
in LTE for QoS differentiation in a backhaul portion.
[0038] FIG. 2 is a diagram of reflective QoS, according
to an embodiment.

1) RQ

[0039] The RQ is a scheme for the UE to generate a
UL QoS rule based on a received downlink data packet.
In one PDU session, both a QoS flow using the RQ and
a QoS flow that does not use the RQ may exist.
[0040] There are two kinds of RQ activation schemes.

- Reflective QoS activation via user plane

[0041] If the UPF120 receives a packet of an internet
protocol (IP) flow corresponding to a QoS rule intended
to be changed from an external DN, the UPF 120 con-
figures a reflective QoS indication (RQI) field to 1 in an
encapsulation header of the received DL packet, and
transfers the DL packet with the configured RQI field to
an N3 interface. The UE 110 having received the DL
packet with the configured RQI field makes the QoS rule
for UL using an IP and a transmission control protocol
(TCP) of the received DL packet or UDP header infor-
mation.

- Reflective QoS activation via control plane

[0042] If the UE 110 receives the QoS rule including
the RQI from the SMF 140 and receives the DL packet
matching the QoS rule, the UE 110 generates the UL
QoS rule from the received DL packet.

2) Flexible QoS

[0043] As compared with the LTE in which the relation-
ship between an evolved packet system (EPS) bearer
that is a QoS unit and a data radio bearer (DRB) is 1:1,
in the 5G system, the relationship between the QoS flow
and the DRB can be n:1 (n31). For example, if a plurality
of QoS flows satisfy the QoS requirements, a 5G base
station (RAN 115) can transfer the packet to the UE 110
using one DRB. The RAN 115 determines and connects
the DRB relationship of the QoS flows, but a 5G system
center network (5G core network (5GC)) is unable to
know the connection relationship.
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3) Non-standardized QoS class

[0044] As compared with the LTE in which only a de-
termined QoS class is supported, in the 5G system, the
QoS class can be defined without limit. For this, two kinds
of 5G QoS indicators (5Qis) are used in the 5G system.

- Standardized 5QI

[0045] The QoS characteristics called by the standard-
ized 5QI, that is, resource type, priority level, packet delay
budget (PDB), and packet error rate (PER), are precon-
figured in devices of the 5G system. The PF 120, UE
110, and RAN 115, and thus the QoS characteristics can
be known only by the 5QI without separate signaling.

- Non-standardized 5QI

[0046] As needed, the QoS characteristics called by
the non-standardized 5QI are dynamically determined
by the 5GC, and the determined QoS characteristics, to-
gether with the 5QI, are transferred to the devices of the
5G system.
[0047] If the non-standardized 5QI is used, the QoS
class can be freely defined in addition to the predeter-
mined QoS class in the 5G system.

4) Transport level packet marking

[0048] In the LTE, transport level marking is used for
QoS differentiation in a backhaul network (network for
data transmission between a primary gateway (P-GW)
and an evolved-node B (eNB). The transport level mark-
ing is a gateway (GW) and an eNB in the LTE perform
QoS differentiation marking in L3 or L2 layer header of
the backhaul network based on QoS class index (QCI)
and ARP of the LTE. For example, the GW or eNB marks
a suitable value in a differentiated services code point
(hereinafter, DSCP) field of an outer IP header in con-
sideration of the QCI and address resolution protocol
(ARP) of the EPS bearer. Even in the 5G system, the
RAN 115 and the UPF 120 perform transport level packet
marking to provide the QoS in the backhaul network.
[0049] However, in accordance with the use of the re-
flective QoS, the computation load of the DL packet of
the UE 110 may be increased. The detection load of per
packet inspection and new IP flow may be increased,
and the computation load of the packet of the terminal to
be computed per hour in accordance with the 5G speed
improvement may be increased. With regard to each
header for transferring QoS information to the UE 110,
a new header is used in a radio section to transfer QoS
flow ID (QFI) and reflective QoS indication (RQI), and
when the transfer of the QFI and the RQI is not necessary,
the waste of the radio resources occurs (e.g., loT device).
There may be a need for schemes to provide a QoS in
a backhaul portion in the 5G system. In order to ease the
support of the new QoS class in the 5G, non-standardized

5QI becomes possible, and it may be difficult to precon-
figure the 5QI and the DSCP mapping.
[0050] In order to solve the problem of the computation
load of a DL packet of a terminal that is increased due
to the use of the reflective QoS, the disclosure can pro-
vide transfer of an RQ support/nonsupport of the UE 110
and an RQ type, determination of an RQ support/non-
support of a CN for each QoS flow and a support type in
consideration of the RQ support/nonsupport of the UE
and QoS requirements, transfer the RQ support/nonsup-
port of the core network (CN) for each QoS flow to the
UE 110 and an RQ type, and DL packet computation
differentiation in accordance with the RQ support/non-
support of the QoS flow of the UE 110 and the support
type.
[0051] In order to solve the problem of the occurrence
of the waste of the radio resources, the disclosure can
transfer an RQ support/nonsupport of the core network
(CN) for each QoS flow to the RAN 115, QoS flow to DRB
mapping in accordance with the RQ support/nonsupport
of the QoS flow of the RAN 115 and the RQ type, and
RQ support header configuration of the DRB in accord-
ance with the RQ support/nonsupport of the QoS flow of
the RAN 115 and the RQ type.
[0052] Further, in a backhaul portion to be provided in
the 5G system, the disclosure can provide determination
of the transport level marking value during generation of
the QoS flow in consideration of the QoS requirements
of the CN and the N3 path situation between the UPF
120 and the RAN 115 and transfer the transport level
marking value for each QoS flow to the CN UPF 120 and
RAN 115.

First Embodiment - PDU session establishment proce-
dure

[0053] FIG. 3 is a flowchart of a method of for a PDU
session establishment procedure, according to an em-
bodiment.

1. [UE→AMF] Session establishment is requested
by transferring a session establishment request. The
session establishment request includes RQ types
that can be supported by the UE (302). The RQ types
may include RQ nonsupport, RQ via control plane
(RQ via C or RQvC) support only (RQvC only), RQ
via user plane (RQ via U or RQvU) support only (RQ-
vU only), and both RQ via C and RQ via U support-
able (RQvCvU).
2. (AMF) An AMF selects an SMF (304).
3. [AMF→SMF] A PDU session establish request is
transferred to the SMF selected in procedure 2 (306).
4. [SMF→UDM] The SMF requests and receives UE
subscription information from a UDM (308).
5. PDU session authentication procedure (310)
6. (SMF) The SMF can select a PCF. In this case,
the SMF can receive a QoS policy to be used by the
UE from the PCF (312 and 314).
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7. (SMF) The SMF selects a UPF to be used by a
session between the UE and a DN (316).
8. (SMF→PCF) The SMF can receive a QoS policy
rule to be used by the UE from the PCF (318). The
SMF determines items of [Third Embodiment] and
[Fourth Embodiment] in consideration of RQ sup-
port/nonsupport of the UE in procedure 1 and an RQ
type and the QoS policy of the PCF in procedure 6.
UL and DL transport level packet marking of [Fourth
Embodiment] and [Fifth Embodiment] is determined
in consideration of the QoS policy of the PCF in pro-
cedure 6 and a backhaul state between the UPF and
a RAN.
9. (SMF→UPF) If the session establishment has
been performed in procedure 5, the SMF sends an
N4 session modification request UPF. The N4 ses-
sion modification request includes [Fifth Embodi-
ment] determined in procedure 8 (320).
10. (SMF→AMF) The SMF transfers an SM re-
sponse to the AMF. The SM response may include
the followings: Cause, N2 SM information, and N1
SM information. The N2 SM information includes a
PDU session ID, QoS Profile(s), and CN Tunnel Info.
The N1 SM information includes a PDU session es-
tablishment accept (authorized QoS rule, SSC(Ses-
sion and Service Continuity) mode, S-NSSAI (single
network slice selection assistance information), and
allocated IPv4 address) (322).
The QoS Profile includes [Fourth Embodiment] of
QoS flows to be used for a RAN session.
The authorized QoS rule includes [Third Embodi-
ment] of QoS flows to be used for a UE session.
11. (AMF→RAN) The AMF transfers an N2 PDU ses-
sion request RAN. The AMF transfers to the RAN a
NAS message including the PDU session ID and the
PDU session establishment accept (324).
12. (RAN→UE) The RAN configures a DRB as in
[Sixth Embodiment] (326).
The RAN transfers to the UE the NAS message (PDU
session ID, N1 SM information (PDU session estab-
lishment accept)) received in procedure 11.
13. (RAN→AMF) Response to a request in proce-
dure 11 (328)
14. (AMF→SMF) The SM request (N2 SM informa-
tion) is transferred (332).
15. (SMF→UPF) If the PDU session has not been
made, the SMF transfers an N4 session establish-
ment message to the UPF to request UPF to gener-
ate the PDU session, whereas if the PDU session
has been made, the SMF transfers an N4 session
modification to request UPF to change the PDU ses-
sion (334).
The N4 session establishment and the N4 session
modification include [Fifth Embodiment].
16. (SMF→AMF) Response in procedure 14 (336)
17. (SMF→UE) IPv6 configuration information can
be transferred (338).
18. If the PDU session establishment is a handover

from non-3GPP access to 3GPP access, the session
in the non-3GPP access is released (342).
19. The UDM stores SMF id, SMF address, and DNN
(344).

Second Embodiment - PDU session modification proce-
dure

[0054] FIG. 4 is a flowchart of a PDU session modifi-
cation procedure, according to an embodiment.

1. Start of the procedure may be as follows.

A. UE initiates the PDU session modification
procedure through transmission of a PDU ses-
sion modification over N1 (402).
B. A PCF initiates a PDU-CAN session modifi-
cation procedure upon policy decision triggered
by DPI’s traffic detection notification or upon AF
requests (404 and 406).
C. A UDM sends an insert subscriber data mes-
sage to an SMF (408).
D. The SMF may decide to modify a PDU ses-
sion. This procedure may also be triggered
based on a locally configured policy (410).
E. A (R)AN sends an N2 message (PDU session
ID and SM information) to an AMF.

The SM information includes a QFI and a notification
indicating that QoS targets cannot be fulfilled. The
AMF sends an SM request (SM information) mes-
sage to the SMF (412 and 414).
2. (SMF→PCF) The SMF requests a changed QoS
policy from the PCF, and the PCF transfers the
changed QoS policy to the SMF. The SMF deter-
mines items of [Third Embodiment] and [Fourth Em-
bodiment] in consideration of RQ support/nonsup-
port of the UE in procedure 1 of [First Embodiment]
and an RQ type and the QoS policy of the PCF (416).
UL and DL transport level packet marking of [Fourth
Embodiment] and [Fifth Embodiment] is determined
in consideration of the QoS policy of the PCF and a
backhaul state between the UPF and a RAN.
3. (SMF→AMF) The SMF transfers to the AMF an
SM request message (N2 SM information (PDU ses-
sion ID, QoS profile, and session-AMBR), N1 SM
container (PDU session modification command
(PDU session ID, QoS rule, and session-AMBR)))
(418).
The N2 SM information includes a PDU Session ID,
QoS Profile(s), and a session AMBR.
The N1 SM information includes a PDU session
modification command (PDU session id, QoS Rule,
and session AMBR).
The QoS profile includes [Fourth Embodiment] of
QoS flows to be used for a RAN session.
The authorized QoS rule includes [Third Embodi-
ment] QoS flows to be used for a UE session.
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4. (AMF→RAN) The AMF transfers an N2 PDU ses-
sion request message to the RAN (420).
The N2 PDU session request includes N2 SM infor-
mation in procedure 3.
A NAS message includes a PDU session modifica-
tion command in procedure 3.
5. (RAN→UE) DRB configuration change of the RAN
(422)
The NAS message in procedure 4 is transferred to
the UE.
DRB configuration may be changed in accordance
with the N2 SM information transferred in procedure
3. In this case, the DRB configuration can be per-
formed as in [Sixth Embodiment].
6. (RAN→AMF) Response in procedure 4 (424)
7. (AMF→SMF) Response in procedure 3 (426)
8. (SMF→UPF) The SMF may request a PDU ses-
sion change by transferring an N4 session modifica-
tion to the UPF (428).
The N4 session modification includes [Fifth Embod-
iment].
9. (SMF→PCF) The SMF may notify the PCF that
QoS policy has been configured (430).

Third Embodiment - QoS rule that the SMF transfers to 
the UE

[0055] The SMF transfers to the UE a QoS rule to be
used during UL traffic discrimination and QoS security.
FIG. 5 is a diagram of a QoS rule that applies for an SMF
that transfers to a UE, according to an embodiment. The
QoS rule transferred to the UE may include the following
contents:

- QoS rule ID (502): Identification number for discrim-
inating the QoS rule configured in the UE during con-
trol of the QoS Rule

- QoS flow ID (QFI) (504): Identification number
marked on a DL packet to be transferred to the UE
in order to discriminate the QoS flow indicated by
this QoS rule, or marked by the UE on a UL packet
for the QoS process of a UL traffic. When using the
standard designation 5QI, the QFI may have the
same value as the value of the 5QI.

- QoS flow template (506): A set of packet filters for
applying the UL traffic during selection of the QoS
flow corresponding to the QoS rule; this may be omit-
ted if a default QoS rule or reflective QoS is support-
ed.

- Precedence value (508): The order of applying this
QoS rule to the UL traffic

- 5G QoS characteristic indication (5QI) (510): An
identifier indicating the QoS processing characteris-
tic received when the QoS flow indicated by the QoS
rule is processed in the 5G system. The 5QI may
have a value designated in the standard or a value
optionally selected by the SMF. With respect to the
standard designated value, the 5QI may be omitted.

- QoS parameters (512): Parameters required for the
QoS processing characteristic of the QoS flow indi-
cated by this QoS rule. The parameters may be a
flow type, priority level, packet delay budge, packet
error rate, guaranteed flow bit rate, maximum flow
bit rate, and notification control. One or more of the
QoS parameters may be omitted if they already
known to the UE.

- Reflective QoS support (514): Reflective QoS type
supported by the QoS flow indicated by this QoS
Rule. The Reflective QoS type may be nonsup-
port/reflective QoS via control plane and/or reflective
QoS via user plane.

Fourth Embodiment - QoS profile that the SMF transfers 
to the RAN

[0056] The SMF transfers to the RAN a QoS profile
indicating the QoS characteristic to be used during QoS
security of DL and UL traffic.
[0057] FIG. 6 is a diagram explaining a QoS profile that
applies for an SMF that transfers to a RAN, according to
an embodiment. The QoS profile transferred to the RAN
may include the following contents.

- QoS rule ID (602): Identification number for discrim-
inating the QoS rule configured in the UE during con-
trol of the QoS Rule.

- QoS flow ID (QFI) (604): Identification number
marked on a DL packet to be transferred to the UE
in order to discriminate the QoS flow indicated by
this QoS rule, or marked by the UE on a UL packet
for the QoS process of a UL traffic.

- 5G QoS characteristic indication (5QI) (606): An
identifier indicating the QoS processing characteris-
tic received when the QoS flow indicated by this QoS
rule is processed in the 5G system. The 5QI may
have a value designated in the standard or a value
optionally selected by the SMF. With respect to the
standard designated value, the 5QI may be omitted.

- QoS parameters (608): Parameters required for the
QoS processing characteristic of the QoS flow indi-
cated by this QoS rule. The parameters may be a
flow type, priority level, packet delay budge, packet
error rate, guaranteed flow bit rate, maximum flow
bit rate, and notification control. One or more of the
QoS parameters may be omitted when they are al-
ready known to the UE (e.g., during the use of the
standard designation 5QI).

- Reflective QoS support (610): Reflective QoS type
supported by the QoS flow indicated by this QoS
Rule. It may be one of nonsupport/reflective QoS via
control plane and reflective QoS via user plane.

- Transport level packet marking (612): Transport lev-
el packet marking in the uplink, e.g., DiffServ code
point (DSCP), to be applied for the traffic identified
for this QoS Flow, which can be DSCP value and/or
MPLS(Multiprotocol Label Switching) TOS(Type of
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Service) value. The transport level packet marking
may be determined in consideration of the QoS char-
acteristic, ARP, and backhaul state between the UPF
and the RAN (expected congestion level and expect-
ed round trip time (RTT) between the UPF and the
RAN).

Fifth Embodiment - QoS rule that the SMF transfers to 
the UPF

[0058] The SMF transfers to the UPF a QoS rule to be
used during DL traffic discrimination and QoS security.
FIG. 7 is a diagram explaining a QoS rule that an SMF
transfers to a user plane function (UPF) according to an
embodiment of the present disclosure. The QoS rule
transferred to the UPF may include the following con-
tents.

- QoS rule ID (702): Identification number for discrim-
inating the QoS rule configured in the UE during con-
trol of the QoS Rule

- QoS flow ID (QFI) (704): Identification number
marked by the UPF on a DL packet in order to dis-
criminate the QoS flow indicated by this QoS rule.
When using the standard designation 5QI, the QFI
may have the same value as the value of the 5QI.

- QoS flow template (706): A set of packet filters ap-
plying the DL traffic during selection of the QoS flow
corresponding to the QoS rule. When the QoS rule
is defaulted, it may be omitted.

- Precedence value (708): The order of applying this
QoS rule to the DL traffic

- 5G QoS characteristic indication (5QI, 710): An iden-
tifier indicating the QoS processing characteristic re-
ceived when the QoS flow indicated by this QoS rule
is processed in the 5G system. The 5QI may have
a value designated in the standard or a value option-
ally selected by the SMF. With respect to the stand-
ard designated value, the 5QI may be omitted.

- QoS parameters (712): Additional QoS parameter
information for DRB configuration matching the QoS
flow. Detailed items thereof may be a flow type
(GBR(guaranteed bitrate)/non-GBR), priority, pack-
et delay budget, packet error rate, guaranteed flow
bit rate (e.g., GBR QoS flow), and maximum flow bit
rate.

- Transport level packet marking (714): Transport lev-
el packet marking in the downlink, e.g., DiffServ code
point (DSCP), to be applied for the traffic identified
for this QoS Flow, which can be the DSCP value
and/or the MPLS TOS value. The transport level
packet marking may be determined in consideration
of the QoS characteristic, ARP, and backhaul state
between the UPF and the RAN (expected congestion
level and expected RTT between the UPF and the
RAN).

Sixth Embodiment - Data radio bearer configuration op-
eration in accordance with RQ support/nonsupport and 
RQ type of QoS flow of RAN

[0059] The RAN having received one or a plurality of
QoS profiles] from one or a plurality of QoS flows trans-
ferred by a PDU session determines the number of data
radio bearers (DRBs) to be used to transfer the QoS flows
between the UE and the RAN and configuration of the
data radio bearer (DBR).
[0060] If it is determined that it is not necessary for one
or a plurality of the DL QoS flows to be transferred through
a certain DRB to transfer the DL QFI and RQI with ref-
erence to the QoS profile, the RAN may determine not
to use a Uu header for transfer of the QFI and the RQI
during DRB configuration. In this case, such DRB con-
figuration should be notified the UE.
[0061] Cases where it is determined not to use the Uu
header for the transfer of the QFI and the RQI may be
as follows.

1) When one QoS flow is transferred through a DRB,
and this QoS flow does not support an RQ (i.e., RQ
support element in QoS profile = nonsupport)
2) When one QoS flow is transferred through a DRB,
and this QoS flow supports an RQ the type of which
is RQvC (i.e., RQ support element in QoS profile =
RQvC)
3) When a plurality of QoS flows transferred through
a DRB do not support an RQ in all

Seventh Embodiment - Data packet transfer procedure

[0062] FIG. 8 is a flowchart of a method for transferring
a data packet in DL/UL, according to an embodiment.

1. A UPF receives a DL data packet from a DN (802).
2. The UPF applies a QoS rule of [Fifth Embodiment]
to the downlink data packet received from the DN.
That is, the UPF discovers (i.e., maps) a QoS flow
to be applied based on IP flow information of the
received data packet. The UPF marks a mapped
QoS flow id on an N3 header of the data packet. The
UPF may mark the mapped RQI on the N3 header
of the data packet. The UPF performs transport level
packet marking (i.e., DSCP marking or MPLS mark-
ing) included in the QoS rule (804).
3. The UPF transfers the data packet to a RAN. In
this case, QFI and RQI are marked on the N3 header
of the data packet, and the transport level packet
marking is made in an outer header (i.e., outer IP or
L2 header) (806).
4. The RAN having received this applies the DRB
configured through [Sixth Embodiment] in accord-
ance with the QFI of the DL packet. That is, in ac-
cordance with the DRB application, the RAN may
use or omit a Uu header for the QFI and RQI (808).
5. The UE receives the DL data packet, and performs
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an operation of [Eighth Embodiment] based on the
received DL data packet. That is, in accordance with
RQ support/nonsupport of the QoS flow and an RQ
type, the UE updates UE UL QoS rule (i.e. uplink
traffic flow template (UL TFT)) (adds/removes a
packet filter to/from the UP TFT) (810).
6. If a UL traffic occurs, the UE performs IP flow to
QoS flow mapping by applying the UL QoS rule up-
dated in the procedure 5, and marks the QoS flow
id on the Uu header or omits the marking in accord-
ance with the UL DRB configuration. The UE trans-
fers the UL data packet to the RAN through the Uu
(812).
7. The RAN performs QFI marking and transport lev-
el packet marking on the UL N3 header in accord-
ance with the QoS profile of [Fourth Embodiment] of
the received UL packet (814).
8. The RAN transfers the UL packet to the UPF
through N3 (816).
9. The UPF transfers the received UL packet to the
DN (818).

Eighth Embodiment - DL packet processing operation in 
accordance with RQ support/nonsupport and RQ type of 
QoS flow of UE

[0063] FIG. 9 is a flowchart of a DL packet processing
method according to whether a UE supports RQ of a QoS
flow and an RQ type, according to an embodiment._

0. If a DL packet is received, the UE starts a DL
packet processing operation.
1. The UE finds a QoS flow to which the DL packet
belongs in accordance with what DRB or QFI of the
Uu header of the received DL packet the DL packet
is transferred through (910).
2. The UE identifies whether the QoS flow to which
the DL packet identified in 1 is a QoS flow supporting
the RQ with reference to a UL QoS rule of [Third
Embodiment] (915).
3. In case of the RQ support/nonsupport QoS flow,
it is identified whether the RQ type is RQvC or RQvU
(920).
4. In case of the RQvU (if the RQ type is not RQvC),
it is identified whether an RQI field is configured in
the Uu header of the DL packet (925).
5. In case of the RQvC, it is identified whether an IP
flow indicated by a data header (inner IP header and
inner TCP or UDP header) is a new IP flow in the UL
TFT of the QoS rule to which the QoS flow belongs
(935).
6. If the RQ type is RQvU and the RQI is not config-
ured, it is identified whether the IP flow indicated by
the data header of the DL packet is the new IP flow
in the UL TFT of the QoS rule to which the QoS flow
belongs (930).
7. If the RQ type is RQvU and the RQI is configured,
it is identified whether the IP flow indicated by the

data header of the DL packet is the new IP flow in
the UL TFT of the QoS rule to which the QoS flow
belongs (940).
8. If the RQ type is RQvU, the RQI is not configured,
and the IP flow is determined as the new IP flow in
procedure 6, a packet filter of the IP flow called by
the received DL packet is deleted from the packet
filter of the QoS rule made through the existing RQ
(945).
9. If the RQ type is RQvU, the RQI is not configured,
and the IP flow is determined as the new IP flow in
procedure 7, a packet filter of the IP flow called by
the received DL packet and a UL QoS rule having
the received QoS flow id are made (950).
10. If the RQ type is RQvC, and the IP flow is deter-
mined as the new IP flow in procedure 5, a packet
filter of the IP flow called by the received DL packet
and a UL QoS rule having the received QoS flow id
are made (955).
11. The processed DL packet is transferred to an
upper layer of the UE (960).
12. The procedure is ended.

[0064] The packet computation load of the UE is re-
duced, and the DL packet processing of the UE is per-
formed relatively fast. Further, the use of the radio re-
sources for the QoS support is saved, and the QoS re-
flecting various QoS requirements and backhaul network
situations are secured in the 5G backhaul network.
[0065] FIG. 10 is a diagram of a terminal, according to
an embodiment.
[0066] A terminal 1000 may be one of the aforemen-
tioned electronic devices and may include a transceiver
1020 and a controller 1010 configured to control the over-
all operation of the terminal 100. The transceiver 1020
may include a transmitter 1023 and a receiver 1025. The
terminal may further include a storage (e.g., memory) in
addition to the transceiver 1020 and the controller 1010.
[0067] The transceiver 1020 may transmit/receive sig-
nals with other network entities.
[0068] The controller 1010 may control signal flow be-
tween respective blocks to perform the above-described
methods of FIGs. 3, 4, 8 and 9. The controller 1010 and
the transceiver 1020 may be implemented by separate
modules, or they may be implemented by one constituent
unit in the form of a single chip, a system on chip, etc.
The controller 1010 and the transceiver 1020 may be
electrically connected to each other. For example, the
controller 1010 may be or include a circuit, an application-
specific circuit, or at least one processor. Further, oper-
ations of the terminal 1000 may be implemented by pro-
viding a memory device storing corresponding program
codes therein on a certain constituent unit in the terminal
1000. The terminal 1000 may also include any one of the
aforementioned modules.
[0069] FIG. 11 is a diagram of a base station, according
to an embodiment.
[0070] A base station 1100 may be one of the afore-
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mentioned electronic devices and may include a trans-
ceiver 1120 and a controller 1110 configured to control
the overall operation of the base station 1100. The trans-
ceiver 1120 may include a transmitter 1123 and a receiv-
er 1125. The base station 1100 may further include a
storage in addition to the transceiver 1120 and the con-
troller 1110.
[0071] The transceiver 1120 may transmit/receive sig-
nals with other network entities.
[0072] The controller 1110 may control the base station
1100 to perform any one of the methods described with
respect to FIGs. 3, 4, 8, and 9.
[0073] The controller 1110 may control signal flow be-
tween respective blocks to perform the methods de-
scribed with respect to FIGs. 3, 4, 8, and 9. The controller
1110 and the transceiver 1120 may not be implemented
by separate modules, or they may be implemented by
one constituent unit in the form of a single chip, a system
on chip, etc. The controller 1110 and the transceiver 1120
may be electrically connected to each other. For exam-
ple, the controller 1110 may be a circuit, an application-
specific circuit, or at least one processor. The base sta-
tion may be implemented by providing a memory device
storing corresponding program codes therein on a certain
constituent unit in the base station. The base station 1100
may also include any one of the aforementioned mod-
ules.
[0074] FIG. 12 is a diagram of a network entity, accord-
ing to an embodiment.
[0075] A network entity 1200 may include a transceiver
1220 and a controller 1210 configured to control the over-
all operation of the network entity 1200. The transceiver
1220 may include a transmitter 1223 and a receiver 1225.
The network entity 1200 may further include a storage in
addition to the transceiver 1220 and the controller 1210.
[0076] The transceiver 1220 may transmit/receive sig-
nals with other network entities.
[0077] The controller 1210 may control the network en-
tity 1200 to perform any one of the methods described
with respect to FIGs. 3, 4, 8, and 9.
[0078] The controller 1210 may control signal flow be-
tween respective blocks to perform the methods de-
scribed with respect to FIGs. 3, 4, 8, and 9. The controller
1210 and the transceiver 1220 may not be implemented
by separate modules, or they may be implemented by
one constituent unit in the form of a single chip, a system
on chip, etc. The controller 1210 and the transceiver 1220
may be electrically connected to each other. For exam-
ple, the controller 1210 may be a circuit, an application-
specific circuit, or at least one processor. The network
entity 1200 may be implemented by providing a memory
device storing corresponding program codes therein on
a certain constituent unit in the base station.
[0079] In accordance with the disclosure, a packet
computation load of a terminal (user equipment (UE))
can be reduced, and the use of the radio resources for
the QoS support can be saved. Further, the QoS reflect-
ing various QoS requirements and backhaul network sit-

uations can be secured in the 5G backhaul network.
[0080] While the disclosure has been shown and de-
scribed with reference to certain embodiments thereof,
it will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the scope of the disclosure. Therefore,
the scope of the disclosure should not be defined as being
limited to the embodiments, but should be defined by the
appended claims.
[0081] In addition to the foregoing explanations, the
following enumerated aspects 1 to 15 are also relevant
for the present disclosure:

1. A method by a base station in a wireless commu-
nication system, the method comprising:

receiving, from a first network entity, information
indicating that a quality of service (QoS) flow for
a terminal is associated with a reflective QoS;
configuring a data radio bearer (DRB) to deliver
a traffic of the QoS flow to the terminal based
on the received information from the first net-
work entity; and
transmitting, to the terminal, data via the DRB.

2. The method of aspect 1, wherein the data is trans-
mitted to the terminal with a header for the reflective
QoS if the QoS flow is associated with the reflective
QoS,
wherein the data is transmitted to the terminal with-
out the header if the QoS flow is not associated with
the reflective QoS, and
wherein the header includes an identifier of the QoS
flow and an indication for the reflective QoS.
3. The method of aspect 1, wherein the method fur-
ther comprises:

receiving, from the first network entity, informa-
tion associated with a transport level marking
for an uplink packet for the terminal;
receiving, from the terminal, uplink data; and
transmitting, to a second network entity, the up-
link data by applying the transport level marking
to the uplink data.

4. The method of aspect 3, wherein the received in-
formation from the first network entity comprises a
differentiated services code point (DSCP) value, and
wherein the first network entity is a session manage-
ment function (SMF) and the second network entity
is a user plane function (UPF).
5. A base station in a wireless communication sys-
tem, the base station comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:
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receive, from a first network entity, informa-
tion indicating that a quality of service (QoS)
flow for a terminal is associated with a re-
flective QoS,
configure a data radio bearer (DRB) to de-
liver a traffic of the QoS flow to the terminal
based on the received information from the
first network entity, and
transmit, to the terminal, data via the DRB.

6. The base station of aspect 5, wherein the data is
transmitted to the terminal with a header for the re-
flective QoS if the QoS flow is associated with the
reflective QoS,
wherein the data is transmitted to the terminal with-
out the header if the QoS flow is not associated with
the reflective QoS, and
wherein the header includes an identifier of the QoS
flow and an indication for the reflective QoS.
7. The base station of aspect 5, wherein the controller
is further configured to:

receive, from the first network entity, information
associated with a transport level marking for an
uplink packet for the terminal,
receive, from the terminal, uplink data, and
transmit, to a second network entity, the uplink
data by applying the transport level marking to
the uplink data.

8. The base station of aspect 7, wherein the received
information from the first network entity comprises a
differentiated services code point (DSCP) value, and
wherein the first network entity is a session manage-
ment function (SMF) and the second network entity
is a user plane function (UPF).
9. A method by a first network entity in a wireless
communication system, the method comprising:

determining whether a quality of service (QoS)
flow for a terminal is associated with a reflective
QoS; and
transmitting, to a base station, information indi-
cating that the QoS flow is associated with the
reflective QoS, based on the determining,
wherein a data radio bearer (DRB) to deliver a
traffic of the QoS flow to the terminal is config-
ured by the base station based on the transmit-
ted information to the base station.

10. The method of aspect 9, wherein data is trans-
mitted to the terminal via the DRB with a header for
the reflective QoS if the QoS flow is associated with
the reflective QoS,
wherein the data is transmitted to the terminal via
the DRB without the header if the QoS flow is not
associated with the reflective QoS, and
wherein the header includes an identifier of the QoS

flow and an indication for the reflective QoS.
11. The method of aspect 9, wherein the method
further comprises:

transmitting, to a second network entity, first in-
formation associated with a transport level
marking for a downlink packet for the terminal;
and
transmitting, to the base station, second infor-
mation associated with a transport level marking
for an uplink packet for the terminal,
wherein the first information and the second in-
formation comprise a differentiated services
code point (DSCP) value, and
wherein the first network entity is a session man-
agement function (SMF) and the second net-
work entity is a user plane function (UPF).

12. A first network entity in a wireless communication
system, the first network entity comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:

determine whether a quality of service
(QoS) flow for a terminal is associated with
a reflective QoS, and
transmit, to a base station, information indi-
cating that the QoS flow is associated with
the reflective QoS, based on the determin-
ing,
wherein a data radio bearer (DRB) to deliver
a traffic of the QoS flow to the terminal is
configured by the base station based on the
transmitted information to the base station.

13. The first network entity of aspect 12, wherein
data is transmitted to the terminal via the DRB with
a header for the reflective QoS if the QoS flow is
associated with the reflective QoS,
wherein the data is transmitted to the terminal via
the DRB without the header if the QoS flow is not
associated with the reflective QoS, and
wherein the header includes an identifier of the QoS
flow and an indication for the reflective QoS.
14. The first network entity of aspect 12, wherein the
controller is further configured to:

transmit, to a second network entity, first infor-
mation associated with a transport level marking
for a downlink packet for the terminal; and
transmit, to the base station, second information
associated with a transport level marking for an
uplink packet for the terminal.

15. The first network entity of aspect 14, wherein the
first information and the second information com-
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prise a differentiated services code point (DSCP) val-
ue, and
wherein the first network entity is a session manage-
ment function (SMF) and the second network entity
is a user plane function (UPF).

Claims

1. A method performed by a base station in a commu-
nication system, the method comprising:

receiving, from a session management function,
SMF, entity, information on transport level pack-
et marking for uplink data of a terminal, wherein
the information includes a differentiated servic-
es code point, DSCP, value;
receiving, from the terminal, the uplink data;
performing the transport level packet marking in
an internet protocol, IP, header for the uplink
data based on the DSCP value received from
the SMF entity; and
transmitting, to a user plane function, UPF, en-
tity, the uplink data with the IP header.

2. The method of claim 1, wherein the transport level
packet marking is performed on a per quality of serv-
ice, QoS, flow basis.

3. A method performed by a user plane function, UPF,
entity in a communication system, the method com-
prising:

receiving, from a session management function,
SMF, entity, information on transport level pack-
et marking for downlink data for a terminal,
wherein the information includes a differentiated
services code point, DSCP, value;
performing the transport level packet marking in
an internet protocol, IP, header for the downlink
data based on the DSCP value received from
the SMF entity; and
transmitting, to a base station, the downlink data
with the IP header.

4. The method of claim 3, wherein the transport level
packet marking is performed on a per quality of serv-
ice, QoS, flow basis.

5. A base station comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:

receive, from a session management func-
tion, SMF, entity, information on transport
level packet marking for uplink data of a ter-

minal, wherein the information includes a
differentiated services code point, DSCP,
value,
receive, from the terminal, the uplink data,
perform the transport level packet marking
in an internet protocol, IP, header for the
uplink data based on the DSCP value re-
ceived from the SMF entity, and
transmit, to a user plane function, UPF, en-
tity, the uplink data with the IP header.

6. The base station of claim 5, wherein the transport
level packet marking is performed on a per quality
of service, QoS, flow basis.

7. A user plane function, UPF, entity comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:

receive, from a session management func-
tion, SMF, entity, information on transport
level packet marking for downlink data for
a terminal, wherein the information includes
a differentiated services code point, DSCP,
value,
perform the transport level packet marking
in an internet protocol, IP, header for the
downlink data based on the DSCP value re-
ceived from the SMF entity, and
transmit, to a base station, the downlink da-
ta with the IP Header.

8. The UPF entity of claim 7, wherein the transport level
packet marking is performed on a per quality of serv-
ice, QoS, flow basis.

9. A method performed by a terminal in a communica-
tion system, the method comprising:

generating uplink data of the terminal; and
transmitting, to a base station, the uplink data,
wherein information on transport level packet
marking for the uplink data is received by the
base station from a session management func-
tion, SMF, entity,
wherein the information includes a differentiated
services code point, DSCP, value,
wherein the transport level packet marking is
performed by the base station in an internet pro-
tocol, IP, header for the uplink data based on
the DSCP value received from the SMF entity,
and
wherein the uplink data with the IP header is
transmitted by the base station to a user plane
function, UPF, entity.
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10. The method of claim 9, wherein the transport level
packet marking is performed on a per quality of serv-
ice, QoS, flow basis.

11. A terminal comprising:

a transceiver; and
a controller coupled with the transceiver and
configured to:

generate uplink data of the terminal, and
transmit, to a base station, the uplink data,
wherein information on transport level pack-
et marking for the uplink data is received by
the base station from a session manage-
ment function, SMF, entity,
wherein the information includes a differen-
tiated services code point, DSCP, value,
wherein the transport level packet marking
is performed by the base station in an inter-
net protocol, IP, header for the uplink data
based on the DSCP value received from the
SMF entity, and
wherein the uplink data with the IP header
is transmitted by the base station to a user
plane function, UPF, entity.

12. The terminal of claim 11, wherein the transport level
packet marking is performed on a per quality of serv-
ice, QoS, flow basis.
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